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ABSTRACT
9DULRXVVWXGLHVVWDWHGWKDWWKHLQFUHDVHFRQFHQWUDWLRQRIÀXRULGHLQWRRWKSDVWHVOHDGVWRWKHUHGXFWLRQRIFDOFLXPORVV
LQHQDPHO  Objective:7KHSXUSRVHRIWKLVVWXG\ZDVWRWHVWWKHGLIIHUHQFHEHWZHHQWKHHIIHFWRISSPÀXRULGH
ZLWKFDUUDJHHQDQWRRWKSDVWHDQGSSPÀXRULGHRQO\WRRWKSDVWHRQURXJKQHVVDQGKDUGQHVVRIHQDPHOVXUIDFH  
Methods:(QDPHOVSHFLPHQVZHUHREWDLQHGIURPH[WUDFWHGKXPDQSUHPRODUV7KHHQDPHOVSHFLPHQVZHUH
UDQGRPO\DVVLJQHGWRRQHRIWKHWKUHHJURXSVSSPÀXRULGHZLWKFDUUDJHHQDQWRRWKSDVWHSSPÀXRULGH
RQO\WRRWKSDVWHDQGWRRWKSDVWHZLWKQRÀXRULGHDVDQHJDWLYHFRQWURO7KHVDPSOHVZHUHLPPHUVHGLQFLWULFDFLG
ZLWKS+IRUVHFRQGVIRUGHPLQHUDOL]DWLRQDIWHUZDUGVH[SRVHGWRHDFKWRRWKSDVWHIRUPLQXWHV  Results:  
7KHUHVXOWVGHPRQVWUDWHGWKDWWRRWKSDVWHZLWKSSPÀXRULGHZLWKFDUUHJHHQDQKDVWZRWLPHVJUHDWHUHI¿FDF\
LQWULJJHULQJUHPLQHUDOL]DWLRQWKDQWRRWKSDVWHZLWKSSPÀXRULGHRQO\ZLWKUHJDUGVWRVXUIDFHURXJKQHVVDQG
KDUGQHVVUHFRYHU\LQDQ  in  vitroFDULHVPRGHO  Conclusion:7KHUHVXOWVVXJJHVWHGWKDWWUHDWPHQWRIHQDPHOZLWK
WRRWKSDVWHFRQWDLQLQJSSPÀXRULGHZLWKFDUUDJHHQDQKDVKLJKSRWHQWLDOLQLQGXFLQJUHPLQHUDOL]DWLRQRQHQDPHO
ABSTRAK
(IHNSHQFHJDKDQNDULHVSDVWDJLJLGHQJDQNDQGXQJDQSSPÀXRULGHGDQFDUUDJHHQDQ%HUEDJDLVWXGL
PHQ\HEXWNDQEDKZDSHQLQJNDWDQNRQVHQWUDVLÀXRULGHGDODPSDVWDJLJLGDSDWPHQJXUDQJLKLODQJQ\DNDOVLXPGDODP
HQDPHO  Tujuan:7XMXDQGDULSHQHOLWLDQLQLDGDODKXQWXNPHQJXMLSHUEHGDDQDQWDUDHIHNSDVWDJLJL\DQJPHQJDQGXQJ
FDUUDJHHQDQGDQÀXRULGHSSPGHQJDQSDVWDJLJL\DQJKDQ\DPHQJDQGXQJÀXRULGHSSPSDGDSHUPXNDDQ
HPDLOJLJLPDQXVLD  Metode:6SHVLPHQHPDLOGLSHUROHKGDULJLJLSUHPRODUPDQXVLD\DQJWHODKGLHNVWUDNVL
6DPSHOHPDLOGLEDJL VHFDUDDFDNNHSDGD VDODK VDWXGDUL WLJDNHORPSRNSDVWDJLJLGHQJDQFDUUDJHHQDQ
EHUÀXRULGHSSPSDVWDJLJLEHUÀXRULGHSSPGDQNRQWUROQHJDWLI6DPSHOGLUHQGDPGDODPDVDPVLWUDW
GHQJDQS+VHODPDGHWLNXQWXNGHPLQHUDOLVDVL.HPXGLDQPDVLQJPDVLQJSDVWDJLJLGLDSOLNDVLNDQVHODPD
PHQLW'HPLQHUDOLVDVLGLQLODLGDULVHJLNHNDVDUDQGDQNHNHUDVDQHPDLO  Hasil:3DVWDJLJLGHQJDQFDUUDJHHQDQ
EHUÀXRULGHSSPPHPLOLNLGXDNDOLOHELKEHVDUNHEHUKDVLODQGDODPPHPLFXUHPLQHUDOLVDVLGLEDQGLQJNDQ
GHQJDQNHORPSRNSSP+DOLQLEHUNDLWDQGHQJDQSHPXOLKDQNHNDVDUDQGDQNHNHUDVDQSHUPXNDDQHPDLOJLJL
GDODPPRGHONDULHVin  vitro  Simpulan:3DVWDJLJLGHQJDQFDUUDJHHQDQEHUÀXRULGHSSPPHPSXQ\DLSRWHQVL
\DQJWLQJJLGDODPPHQJLQGXNVLUHPLQHUDOLVDVLSDGDHPDLOJLJL
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INTRODUCTION
)OXRULGHKDVEHHQDYLWDODJHQW LQFDULHVSUHYHQWLRQ
VLQFH WKH ODVWFHQWXU\7KHFDULHVSUHYHQWLYHHIIHFW
RI I OXRULGH LVPDLQO\ DWWULEXWHG WR LWV HIIHFWV RQ
GHPLQHUDOL]DWLRQDQG UHPLQHUDOL]DWLRQSURFHVVRI
GHQWDOKDUGWLVVXHDWWKHWRRWKRUDOÀXLGVLQWHUIDFH1  
7KHVXEVWLWXWLRQRIK\GUR[\OLRQVE\ÀXRULGHLRQVLQ
WKHPLQHUDOFU\VWDOIRUPVÀXRURDSDWLWHZKLFKLVPRUH
UHVLVWDQWWRDFLGDWWDFNWKDQK\GR[\DSDWLWH7KHUHIRUH
WKH ORVVRIPLQHUDO LV SUHYHQWHGEHIRUH LW FDQEH
GHWHFWHGPLFURVFRSLFDOO\
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)OXRULGHSOD\VDQLPSRUWDQWUROHLQSUHYHQWLQJGHQWDO
FDULHVQRWRQO\E\UHGXFLQJ WKHFDULHVSURJUHVVLRQ
UDWHEXWDOVRE\LQGXFLQJWKHDUUHVWRIDFWLYHOHVLRQV,Q
RWKHUZRUGVÀXRULGHKDVFRPELQDWLRQRIWZRPRGHV
LQKLELWLRQRIGHPLQHUDOL]DWLRQDQG VWLPXODWLRQRI
UHPLQHUDOL]DWLRQ7RSLFDOO\DSSOLHGÀXRULGHLQGLIIHUHQW
FRQFHQWUDWLRQVKDVWKHFDSDELOLW\RIUHGXFLQJGHQWDO
FDULHVGHYHORSPHQW  in  vitro  and  in  vivo9DULRXVFOLQLFDO
VWXGLHVKDYHVKRZQWKDWLQWURGXFWLRQRIÀXRULGHVKLIWV
WKHEDODQFHIURPGHPLQHUDOL]DWLRQWRUHPLQHUDOL]DWLRQ
7KHUDSLGSURJUHVVLRQRIGHQWDOFDULHVPD\EHSUHYHQWHG
E\KLJKÀXRULGHFRQFHQWUDWHGWRRWKSDVWHZKLFKFDQ
SUHYHQWFDOFLXPORVV LQ WKHHQDPHO'HQWDOFDULHV
RFFXUUHQFHLVVWURQJO\DVVRFLDWHGZLWKG\QDPLFSURFHVV
RIGHPLQHUDOL]DWLRQDQGUHPLQHUDOL]DWLRQLQWKHHQDPHO
VXUIDFH0RUHRYHUWKHORVVDQGDGGLWLRQRIPLQHUDOV
WKDWRFFXUVGXULQJWKHSURFHVVRIGHPLQHUDOL]DWLRQDQG
UHPLQHUDOL]DWLRQDIIHFWWKHURXJKQHVVDQGKDUGQHVVRI
HQDPHO
$IWHUGHPLQHUDOL]DWLRQHQDPHOURXJKQHVV LQFUHDVH
DQG HQDPHO KDUGQHVVGHFUHDVH2Q WKH FRQWUDU\
UHPLQHUDOL]DWLRQFDXVHV LQFUHDVHGHQDPHOKDUGQHVV
DQGGHFUHDVHGHQDPHOURXJKQHVV7KHUHIRUHHQDPHO
VXUIDFH URXJKQHVVDQGKDUGQHVVDUHFRQVLGHUHGDV
GHWHUPLQDQWVGHVFULELQJWKHHIIHFWVRIUHPLQHUDOL]DWLRQ
DQGGHPLQHUDOL]DWLRQSURFHVVRQHQDPHOVXUIDFHV
2YHUWKHFRXQWHUWRRWKSDVWHXVXDOO\FRQWHQWSSP
ÀXRULGH7KLVVWXG\ LV LPSRUWDQWEHFDXVHRQO\IHZ
VWXGLHVKDGEHHQFRQGXFWHG WR WHVW WKHHIILFDF\RI
SSPÀXRULGH DQG DGGLWLRQDO FDUUHJHHQDQ LQ
WRRWKSDVWH,QDQHIIRUWWRSUHYHQWGHQWDOFDULHVWKH
HI¿FDF\RIDWRRWKSDVWHFRQWDLQLQJFDUUDJHHQDQZLWK
SSPÀXRULGHZDVFRPSDUHGWRWKDWRISSP
ÀXRULGHZLWKFDUUDJHHQDQ$QLQWUDRUDOH[SHULPHQWDO
FDULHVPRGHOZDVHPSOR\HGWRHYDOXDWHWKHDQWLFDULHV
HIIHFWRIWKHKLJKÀXRULGHFRQFHQWUDWLRQWRRWKSDVWH
METHODS  
7KLVZDVDQ  in  vitroH[SHULPHQWDOVWXG\7KHVSHFL
PHQVZHUH IUHVKO\H[WUDFWHGKXPDQSUHPRODUV
WKDWZHUHGRQHIRURUWKRGRQWLF WUHDWPHQW$OO WHHWK
ZHUHH[DPLQHGYLVXDOO\WRHQVXUHWKHUHZHUHQRPLFUR
FUDFNVDQGVXUIDFHGHIHFWV7HHWKWKHQZHUHHPEHG
GHGLQDFU\OLFPROGDQGUDQGRPO\GLYLGHGLQWRWKUHH
JURXSV7DEOH%DVHOLQHGDWD %ZHUHFROOHFWHG
IRUHDFKVDPSOHEHIRUHDQ\ LQWHUYHQWLRQ7KHQ WKH
VDPSOHVZHUH LPPHUVHG LQFLWULFDFLGZLWKS+
IRUVHFRQGVIRUGHPLQHUDOL]DWLRQ'DWDDIWHUGH
PLQHUDOL]DWLRQ'ZHUHREWDLQHG)XUWKHUWKHVDPSOHV
ZHUHH[SRVHGWRWKHWRRWKSDVWHVWHVWHGIRUPLQXWHV
5HPLQHUDOL]DWLRQ5ZDVDVVHVVHGLQWHUPVRIHQDPHO
KDUGQHVVDQGURXJKQHVV(QDPHOVXUIDFHURXJKQHVV
PHDVXUHPHQWZHUHPDGHXVLQJ0LWXWR\R6-VXUIDFH
URXJKQHVVWHVWHU.QRRSWHVWZDVHPSOR\HGIRUHQDPHO
VXUIDFHKDUGQHVVDQDO\VLV
0RUHRYHUGDWDZHUHDQDO\]HGXVLQJ6366DQGPHDQGLI
IHUHQFHVEHWZHHQJURXSVZHUHDQDO\]HGXVLQJ$129$
WHVWZLWKVLJQL¿FDQFHOHYHORI0HDQYDOXHVDQGVWDQ
GDUGGHYLDWLRQVZHUHFDOFXODWHGIRUWKHGLIIHUHQWYDULDEOHV
RESULTS
7KHURXJKQHVVYDOXHVIRUHQDPHOJURXSVZHUHGHVFULEHG
LQ7DEOH$IWHUGHPLQHUDOL]DWLRQZLWKFLWULFDFLG
WKH*JURXSVDPSOHVSSPÀXRULGHWRRWKSDVWH
WKHHQDPHO URXJKQHVV UHFRYHU\ZDVKLJKHU
WKDQSODFHERZKLOHWKH*WRRWKSDVWHZLWKSSP
IOXRULGHDQGFDUUDJHHQDQ UHFRYHUHGKLJKHU
FRPSDUHGWRSODFHER7KHUHVXOWVGHPRQVWUDWHGWKDW*
WRRWKSDVWHVKRZHGWZRWLPHVJUHDWHUUHPLQHUDOL]DWLRQ
SRWHQWLDO WKDQ* WRRWKSDVWH7KHPLFURKDUGQHVV
YDOXHV IRUHQDPHOJURXSVZHUH VKRZQ LQ7DEOH
5HPLQHUDOL]DWLRQLQWHUYHQWLRQDIWHUGHPLQHUDOL]DWLRQ
ZLWKFLWULFDFLGHQDPHO URXJKQHVV UHFRYHU\RI
*JURXSDIWHUZDVZKLOH WKDWRI*JURXS
UHFRYHUHGWKHHQDPHOKDUGQHVVDOPRVW WZR
WLPHVWKDQ*7KHVHUHVXOWVVKRZHGWKDWWRRWKSDVWH
ZLWKSSPÀXRULGHKDVWZRWLPHVJUHDWHUHI¿FDF\
WKDQWKDWRISSPÀXRULGHZLWKUHJDUGVWRVXUIDFH
KDUGQHVVUHFRYHU\DQGÀXRULGHXSWDNHLQDQ in  vitro  
FDULHVPRGHO
DISCUSSION
)OXRULGHWRRWKSDVWHVKDYHEHHQXVHGH[WHQVLYHO\DQG
WKHLUDQWLFDULRJHQLFSURSHUWLHVKDYHEHHQHYDOXDWHG
WKURXJKODERUDWRU\FOLQLFDODQGHSLGHPLRORJLFDOVWXGLHV
7KHDLPRIWKHSUHVHQWin  vitro  VWXG\ZDVWRFRPSDUH
WKHHIIHFWRIWRRWKSDVWHZLWKFDUUDJHHQDQFRQWDLQLQJ
ÀXRULGHSSPZLWKWKDWRISSP7KHEHVWZD\
WRVLPXODWHWKHin  vivo  HQYLURQPHQWLVWKURXJKWKHXVH
of  in  vitro  F\FOLQJGHPLQHUDOL]DWLRQUHPLQHUDOL]DWLRQ
PRGHOZKLFKLVHTXLYDOHQWWRWKHG\QDPLFVRIWRRWK
GHFD\GHYHORSPHQW,QRUGHUWRJHWYDOLGUHVXOWVWKHin  
vitro  VWXGLHVVKRXOGXVHPHWKRGRORJLHVWKDWVLPXODWH
ZKDWKDSSHQVLQWKHPRXWKDVZHOODVWHFKQLTXHVZLWK
UHVXOWVSUHVHQWLQJFRUUHODWLRQZLWK in  vivo  VWXGLHV
7KHSUHVHQWVWXG\XVHGDS+F\FOLQJPRGHOZKLFK
VLPXODWHV WKHFDULRJHQLFSURFHVV7KHVHFRQGV
DFLGH[SRVXUHZDVDLPHG WR LPLWDWH UHDO VLWXDWLRQ
ZKHQSDWLHQWFRQVXPHVVXJDUFRQWDLQLQJSURGXFWVDQG
IDLOVWRUHPRYHGHQWDOSODTXH7KHPLQXWHVVRDNVRI
WRRWKSDVWHWUHDWPHQWVLPXODWHWKHUHWHQWLRQSHULRGRI
ÀXRULGHLQWKHPRXWKDQGWKHUHPLQHUDOL]DWLRQVROXWLRQ
PLPLFVWKHVDOLYDUHSDLUSHULRG7KHUHIRUHWKHUHVXOWVRI
WKLVVWXG\PD\KDYHVRPHFRUUHODWLRQZLWKWKHFOLQLFDO
VLWXDWLRQ7KHSXUSRVHRIPLFURKDUGQHVVDQDO\VLV
ZDV WHVWLQJ LWV FRUUHODWLRQZLWK UHPLQHUDOL]DWLRQ
SURFHVV0LFURKDUGQHVVWHVWLQJZDVXVHGWRHYDOXDWH
WKHUHVLVWDQFHDJDLQVWGHPLQHUDOL]DWLRQFRQVLGHULQJ
WKDW WKHUH LV D JRRG FRUUHODWLRQEHWZHHQ HQDPHO
PLFURKDUGQHVVDQGPLQHUDO ORVV LQFDULRXV OHVLRQ
$W ORZHU S+PRUH HQDPHO DUH GLVVROYHG GXULQJ
GHPLQHUDOL]DWLRQSKDVHSURYLGLQJDGGLWLRQDOUHDFWLYH
VLWHVSRURVLWLHVDQGGHFD\SURFHVVFDXVHVUHGXFWLRQ
LQWKHFU\VWDOV¶VL]H
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Table  17RRWKSDVWHVXVHGLQWKHVWXG\
Group Tothpaste Active  Ingredients
G1
&RQWURO
QRFDUUDJHHQDQ	
ÀXRULGH
&DOFLXP&DUERQDWH6RUELWRO:DWHU6LOLFD3URS\OHQH*O\FRO3(*
6RGLXP/DXU\O6XOIDWH)ODYRXU;DQWKDQ*XP*O\FHULQ6RGLXP6DFFKDULQ0HWK\OSDUDEHQ
(WK\OSDUDEHQ%XW\OSDUDEHQR&\PHQRO ,303;\OLWRO7RFRSKHU\O$FHWDWH 9LW(
$FHWDWH5HWLQ\O3DOPLWDWH9LW$3DOPLWDWH6RGLXP$VFRUE\O3KRVSKDWH9LW&
G2
&LSWDGHQW
ZLWKFDUUDJHHQDQ
	SSPÀXRULGH
&DOFLXP&DUERQDWH6RUELWRO:DWHU6LOLFD3URS\OHQH*O\FRO3(*
6RGLXP/DXU\O6XOIDWH)ODYRXU6RGLXP0RQRIOXRURSKRVSKDWH;DQWKDQ*XP
&DUUDJHHQDQ*O\FHULQ6RGLXP6DFFKDULQ0HWK\OSDUDEHQ(WK\OSDUDEHQ%XW\OSDUDEHQ
R&\PHQRO,303;\OLWRO6RGLXP)OXRULGH7RFRSKHU\O$FHWDWH9LW($FHWDWH
5HWLQ\O3DOPLWDWH9LW$3DOPLWDWH6RGLXP$VFRUE\O3KRVSKDWH9LW&
*
&LSWDGHQW
ZLWKFDUUDJHHQDQ
	SSP
ÀXRULGH
&DOFLXP&DUERQDWH6RUELWRO:DWHU6LOLFD3URS\OHQH*O\FRO3(*
6RGLXP/DXU\O6XOIDWH)ODYRXU6RGLXP0RQRIOXRURSKRVSKDWH;DQWKDQ*XP
&DUUDJHHQDQ*O\FHULQ6RGLXP6DFFKDULQ0HWK\OSDUDEHQ(WK\OSDUDEHQ%XW\OSDUDEHQ
R&\PHQRO,303;\OLWRO6RGLXP)OXRULGH7RFRSKHU\O$FHWDWH9LW($FHWDWH
5HWLQ\O3DOPLWDWH9LW$3DOPLWDWH6RGLXP$VFRUE\O3KRVSKDWH9LW&
Table  2.(QDPHO  surface  URXJKQHVVSDUDPHWHU  PHDQVWDQGDUGHUURU
Toothpaste B D R dR dD %
*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EDVHOLQH%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Table  3.(QDPHO  surface  hardnessSDUDPHWHU  PHDQVWDQGDUGHUURU
Toothpaste B D R dR dD %
*1   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G5FKDQJHVDIWHU  
GHPLQHUDULO]DWLRQG'DQGSHUFHQWDJHHQDPHOKDUGQHVVUHFRYHU\UHPLQHUDOL]DWLRQDIWHUGHPLQHUDOL]DWLRQ16QRW
VLJQL¿FDQW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7KHHQDPHOVXUIDFHKDUGQHVVDQGURXJKQHVVDQDO\VLV
GHPRQVWUDWHGKLJKHUUHVLVWDQFH WRGHPLQHUDOL]DWLRQ
RIWRRWKSDVWHFRQWDLQLQJSSPWKDQWKHSSP
WRRWKSDVWHDQGSODFHER0RUHRYHUFDUUDJHHQDQPLJKW
LQFUHDVHWKHHI¿FDF\RIWKHWRRWKSDVWH&DUUDJHHQDQ
ZKLFKLVSRO\VDFFKDULGHVH[WUDFWHGIURPUHGVHDZHHG
VWDELOL]HVWKHWRRWKSDVWH&DUUDJHHQDQLVWKHRQO\DJHQW
FDSDEOHWRVWDELOL]HWRRWKSDVWHZLWKRXWPRGLI\LQJWKH
V\VWHPWH[WXUHGXH WR LWVKLJKVSHFLILFLW\6SHFLILF
LQWHUDFWLRQEHWZHHQFDUUDJHHQDQDQGWKHVXUIDFHRI
DEUDVLYHGLVSHUVHVDQGVWDELOL]HVWKHVROLGVSUHYHQWLQJ
KDUGHQLQJFDNLQJDQGGU\LQJRXW2WKHUELQGHUVWKDW
DUHQRZDYDLODEOHLQWKHPDUNHWKDYHRQHRUVRPHRI
WKHSURSHUWLHVRIFDUUDJHHQDQKRZHYHU WKH\GRQRW
WKHVDPHFRPELQDWLRQDVFDUUDJHHQDQ7KLVPDNHV
FDUUDJHHQDQLVXQLTXHLQWKHGHQWLIULFHLQGXVWU\  
CONCLUSION
This   in  vitro VWXG\GHPRQVWUDWHG WKDW WKHXVHRID
WRRWKSDVWHZLWKFDUUDJHHQDQDQGSSPÀXRULGH
ZDVDEOHWRVXVWDLQHQDPHOURXJKQHVVDQGKDUGQHVVWZR
WLPHVEHWWHUWKDQWKDWRISSP7KHVHVKRZHGWKDW
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WRRWKSDVWHZLWKFDUUDJHHQDQDQGSSPÀXRULGHKDV
DSRWHQWLDOFDULRVWDWLFHIIHFW
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